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Introduction: Dietary habits and dietary patterns are changing due to
various socio-cultural factors such as improving living standards,
increasing nuclear families, and shortening domestic working hours
due to increased social participation of women. This phenomenon
increases the intake of processed foods and animal foods, induces
various chronic diseases, and poses a health risk. Chronic diseases
such as diabetes, hypertension, obesity and cancer are increasing
worldwide, and patients with chronic diseases need to know food
information for healthy eating. Nutrition labels are the easiest way to
get information about packaged foods, and nutrition labeling is one
way of getting health literacy, which ultimately leads to health cost
savings. Therefore, this study aims to identify factors that affect the
use of nutrition labeling and the nutrients of interest in patients with
chronic diseases, and to utilize them as basic data for future policy
making.
Methods: This study was conducted on 15127 adults aged 19 years
or older from the National Health and Nutrition Examination Survey
(2013-2015). The target diseases were diabetes, hypertension and
dyslipidemia, which are chronic diseases related to eating habits. Each
disease was answered as 'Yes' to the question 'Have you ever been
diagnosed with a doctor for each disease?' The use of nutrition
labeling was defined as 'yes' to the question 'Do you read nutrition
labeling when buying or choosing processed food?' Nutrition labeling
Non-users were both those who said they did not read the nutrition
label and those who said they did not know the nutrition label. The
definition of the nutrients of interest was determined by asking the
users of nutrition labels the question "What nutrients are most
interested in nutrition labeling?" Logistic regression analysis was used
to analyze the data.
Results: Female were more likely to use nutrition labeling than male.
The higher the age, the higher the income level, and the higher the
education level, the higher the rate of using nutrition labeling. The
percentage of using nutrition labeling was higher for people with
spouses than people without spouses. Compared to those who did not
use nutrition labeling, those who used it were 1.11 times higher but
it was not significant. The number of people who used it compared
to those who did not use nutrition labeling was 1.03 times higher
among diabetic patients and 0.98 times higher among patients with
dyslipidemia, but these were also not significant. However, in
hypertension patients, the use of nutrition labeling was significant
(OR: 1.26, CI: 1.09-1.46). In relation to the nutrients of interest and
patients, the person with at least one diseases among those three
diseases has the most choice of carbohydrate (OR: 2.18, CI:
1.57-3.04). Diabetes patients showed the highest number of
carbohydrates (OR:5.33, CI:3.52-8.05) and patients with dyslipidemia
were more likely to choose carbohydrate (OR: 2.04, CI: 1.39-2.99) and
fat (OR: 1.37, CI: 1.09-1.71). Patients with hypertension were found to
be more aware of sodium information(OR: 1.21, CI: 0.83-1.77), but the
results were not significant.
Conclusion: This study examined the use of nutrition labeling in
patients with chronic diseases those who need dietary control,
through the use of nutrition labeling and analysis of nutrients in
patients with chronic diseases. In the case of any disease (have at
least one disease)group, diabetes group, and hypertension group, the
use of nutrition labeling was higher than that of non - disease group.
However, except for hypertension, there was no significant difference.
In the case of diabetic patients, carbohydrate was selected as the
most interested nutrient and it showed significant difference. For
dyslipidemia patients, fat selection was significantly higher, but
hypertension patients didn't have any statistically significant result.
This result can be used as a basic data of nutrition labeling
education and policy for patients with chronic diseases and it will
help development of more effective nutrition labeling method in the
characteristics of patients with chronic diseases which have a high
proportion of the elderly.
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Dietary habits and food consumption patterns are changing due to
various socio - cultural factors such as improvement of living
standards due to economic growth, increase of nuclear family, and
reduction of domestic working hours due to increase of social
participation of women. This phenomenon increases the intake of
processed foods and animal foods, and causes various chronic
diseases, and poses a health threat(Kim, 2012).
Most of the processed foods are high in energy content, so they
often increase their body weight when consumed frequently, and often
have a high percentage of sodium or sugar. Therefore, in the case of
patients with chronic diseases who need to control their intake, it is
necessary to know what ingredients are in the food for the healthy
diet.
Many chronic diseases such as diabetes, hypertension, obesity, and
cancer are increasing worldwide. Likewise in the republic of Korea,
the prevalence of chronic diseases over the age of 30 is continuously
increasing, as shown in Figure 1.
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Figure 1 Prevalence rate of chronic disease
Most of the previous studies on the use of nutrition labelling have
mainly focused on healthy people (eg. Housewives, college students,
women in their twenties), and there have been few studies on
patients with chronic diseases in which dietary control is important.
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Health literacy is the ability of an individual to obtain, read,
understand, and use the health care information needed to make an
appropriate health decision.(Kindig, 2004) This concept is of concern
to everyone involved in health promotion as well as disease
prevention and policy formulation, whose capacity is adjusted by
education, and its suitability is influenced by the characteristics of
culture, language, and health-related settings. health literacy is largely
composed of interaction between culture, society, health system, and
education system, and health literacy has the effect of reducing health
outcomes and medical costs(Kindig, 2004).
One example of this health literacy is nutrition labeling. Increasing
the use of nutrition labels will ultimately lead to health outcomes and
reduced health care costs. Providing clear nutrition information to
- 4 -
Figure 3 sample of nutrition label
consumers is a population-based public health strategy aimed at
eradicating health literacy(Yoo, 2017).
1.2.2 Nutrition labelling system
Nutrition labeling system is a system that expresses the nutritional
characteristics of processed foods according to certain standards and
methods, and helps the consumers to choose products that are better
for their health by conveying the nutritional characteristics of the
products to consumers. The nutrition labeling system has nutrition
labeling information that indicates the content of nutrients in a certain
style and nutrition claims that highlight the nutritional characteristics
of the product using specific terms.
Nutrition Facts table
Nutritional content is expressed
as the value contained per 1
package, per unit volume, per
reference intake, and the indicated
nutritional components are
calories, sodium, carbohydrates,
saccharides, fats, trans fats,
saturated fats, cholesterol,
protein, and other nutritional
markers and nutritional
supplements
By using the ratio of nutrient
content to daily nutrient content,
you can select or compare better
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foods for your health. The list of ingredients on the product label
also provides important information for selecting healthy foods.
1 day Nutrition Facts Standard
As you can see from Figure 3, the ratio to the daily nutritional
reference value represents the total content of the food, or the
amount provided by 100 g / ml, per nutrient standard value.
Therefore, the ratio of 1 day to the nutrient standard value shows
how many percent of the nutrients the food should contain per day,
and it is easy to understand whether the nutrient content of the food
is high or low. The ratio of 1 day to the nutritional standard is
shown on the right side of the nutrient table and the values ​for
sodium, carbohydrate, sugar, fat, saturated fat, cholesterol, and protein
are listed. Calories and trans fats do not indicate the ratio of 1-day
nutrient standard value because the nutrient ingredient standard value
is not set for 1 day.
The ratio of 1 day to the nutrition ingredient standard value is
used as a reference of the nutrition ingredient content claim. For
example, foods that contain more than 10% of the protein's daily
nutrient content per total content may use the expression "contain"
the protein or the food as the "source" of the protein. In addition,
food containing more than 15% of the vitamin or mineral content of
the daily nutritional ingredient standard value per total content can
use the expression "containing" or "source" for vitamins or minerals.
Nutrition claims
The level of nutrients contained in the product may be expressed
using specific terms without reading the nutrition label, such as "fat
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free", "low calorie", "vitamin C added", "calcium supplement" To be
emphasized in terms of "low," "no," "high (or abundant)," or "contain
(or source)."
The labeling of foods that do not contain any nutrients at all in the
food (eg, "no cholesterol" in vegetable oil) should not be marked as a
misleading or misleading indication by the consumer. Cholesterol is
only found in animal foods, and not all vegetable oils contain
cholesterol.
nutrition labeling campaign
The Fourth National Health Promotion Comprehensive Plan
(2016-2020)'s goal is to reach 30% of adults using nutrition labeling.
However, as of 2013, the use rate of nutrition labeling is only 23.1%.
Accordingly, the Korea Food and Drug Administration (KFDA) is
promoting a campaign to expand awareness of nutrition labeling to
the public.
Up to now, the nutrition labeling campaign has a nutrition labeling
reading campaign for elementary school seniors, and a self-nutrition
labeling campaign for cooking out food. The Nutrition Labeling
Campaign is conducted by the Food and Drug Administration for the
purpose of helping elementary school students understand the
information provided by this nutrition label and learn how to apply it
to actual food purchases. The campaign for self-nutrition labeling of
food-eateries has been conducted from July 2008 to the present, and
is a campaign to display nutritional information on foods sold at
coffee shops, family restaurants, and large theaters.
Understanding and using nutrition label is important especially the
- 7 -
patients who has to follow dietary recommendations. Zarkin et al.
(Zarkin, 1993) reported that the use of nutrition labeling reduced the
risk of chronic dietary diseases such as cardiovascular disease and
cancer. The US, which mandated nutrition labeling for all processed
foods for the first time, It is estimated that 39,207 diseases will be
prevented from occurring, 12,902 deaths will be prevented, and 80,930
lives will be extended, resulting in a national economic benefit of US
$ 44-22 billion. This prediction is based on the assumption that the
use of nutrition labels affects consumers' meals. The improvement of
meals is important in terms of health policy in that it can have a
beneficial effect on health and consequently prolong the life span and
reduce medical expenses. (Golan, 2001) So many countries have
implemented nutrition labeling as part of their policy to promote
health (Hawkes, 2004)
It is reported that users of nutrition labeling have a stronger
perception of health and healthy eating than those of non-users, and
have a tendency to eat food in a desirable direction for health
(Drichoutis, 2005; Kreuter, 1997; Perez-Escamilla, 2002). Adults who
did not use the nutrition label and were not affected by nutrition
label showed higher frequency of drinking (males), and the frequency
of intake of ramen was higher, while the frequency of intake of
desirable foods such as milk, yogurt and soy milk was lower. (Bae,
2014)
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1.2.3 Chronic diseases relate to food intake
There are also prior studies on the relationship between the
occurrence of chronic diseases and eating habits and lifestyle habits.
Low SES is associated with a high prevalence of type 2
diabetes(Kanjilal S,) and low fruit and vegetable intake(Thompson
FE/Trudeau E,). Lifestyle modifications, including optimal diets, are
an effective method of preventing type 2 diabetes(Knowler WC). Diet
with high fat and few fruits and vegetables increases the risk of
dietary-related chronic diseases including type 2 diabetes,
cardiovascular disease, obesity and some cancers (R Doll / Sanders
TA / Weisburger JH). Reducing the burden of diseases related to
hypertension has been identified as the World Public Health Priority
(WHO). High sodium intake and low potassium intake are among the
major risk factors for hypertension (Danaei G / Elliott P). The
sodium reduction strategy is cost-effective and effective, and studies
in low and high-income countries are significant.(Palar K /
mith-Spangler CM). The total calories and excess fat and cholesterol
intake have been reported to have a significant effect on blood lipid
levels (Kim WS 2013). Therefore, when dietary fat and cholesterol
intake were reduced in hypercholesterolemic patients, serum
LDL-cholesterol (Waldon et al., 1997). And also, Nutritional intake
may result in triglyceride lowering effects ranging from 20% to
50%.(Jacobson, 2015)
Nutrition label and chronic disease
And dietary changes that increase fruit, vegetable and fiber intake
and reduce total energy and dietary fat consumption can therefore
contribute significantly to reducing the risk of chronic disease. (satia
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ja) Studies have shown that use of food labels positively affects
nutrition knowledge(Petrovici DA,/Boulanger PM), fruit and vegetable




The purpose of this study is to examine the following hypothesis
by analyzing the relationship between the utilization rate of nutrition
labeling of patients with chronic diseases.
First, the person with the disease will have a higher rate of
nutrition label use. Individuals with type 2 diabetes, hypertension,
hyperlipidemia, or a combination of these three diseases use more
food labels than patients without this disease. (robert e) So I set up
my first hypothesis to verify whether the preceding study actually is
true.
Second, people with diabetes will use carbohydrate information
more than other information among nutrition labelling information
Third, those with hypertension will use sodium information more.





Korea National Health and Nutrition Examination Survey
(KNHANES) is performed every year by the Ministry of Health and
welfare and Korea Centers for Disease Control and Prevention
(KCDC). It is conducted to assess the health and nutritional status of
the Koreans, select health vulnerable groups that should have policy
priorities and calculate the statistics needed to assess whether health
policies and projects are being delivered effectively. KNHANES
survey about 10,000 household members aged 1 year or older by
extracting 23 households from 192 districts as probabilistic sample
every year.
The sixth Korea National Health and Nutrition Examination Survey
(KNHANES-Ⅵ) includes a total of 22948 people. For this study,
children and adolescent under 19 years old were excluded and 15127
people in total were remained.
2.2 Measures
2.2.1 Assessment of chronic diseases
We selected inadequate nutrition-related chronic diseases, including
diabetes, hypertension, dyslipidemia for our analysis. These diseases
were defined by the answer of self-reported questions which is any
of these followings: 1) Have you ever heard from your doctor that
you had diabetes? 2) Have you ever heard from your doctor that you
had hypertension? 3) Have you ever heard that you had
hyperlipidemia from your doctor?.
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2.2.2 Assessment of using nutrition label
In KNHANES-Ⅵ, nutrient labeling questionnaires were used to
determine whether they were recognized, whether they were used,
whether they were affected, and the nutrients they were interested in.
Nutrition label recognition was defined as the response to the
question "Do you know the nutrition label?" For those who responded
that they knew the nutrition label, the use of the nutrition label was
defined by asking them ‘Do you read the nutrition label when buying
or choosing the processed food?’. For the users of nutrition labeling,
the question ‘Does nutrition labeling affect food selection?’ was asked
and defined as nutrition labelling affection.
In this study, nutrition labelling affection variable was not used.
Other two variables, nutrition labelling recognition and nutrition
labelling use, was combined into nutrition label use variable for this
study. The combination of the two can get three responses to the
question “do you use nutrition label when you buy processed food?”:
(1) use nutrition labels, (2) not use nutrition labels, (3) not know
nutrition labels. "Nutrition labeling non-users" was defined as a
combination of a person who said they did not use the nutrition label
and a person who said they did not know the nutrition label.
And follow-up question were asked of the use of specific nutrition
information. Participants can answer to the question “ What nutrients
do you find most interesting in nutrition labeling?” among total
energy, carbohydrates, sugars, protein, total fat, saturated fat, trans
fat, cholesterol, sodium and etc. For this study, the nutrients were




Demographic characteristics included age, gender, living area,
educational status, occupation, income level, marriage status.
The ages were classified into the younger (19-39), middle-aged
(40-59), and elderly (over 60). The residential areas were classified
into large cities, small cities and rural areas. Large cities were
composed of Seoul, Busan, Daegu, Incheon, Kwangju, Daejeon, Ulsan.
Gyeonggi-do, Chungcheongnam-do, Jeollabuk-do, Gyeongsangnam-do
were classified into small cities, and rest of them(Gangwon-do,
Jeollanam-do, Gyeongsangbuk-do, Jeju-do) were classified as rural
areas. The economic status of household income is classified into
‘less than 2 million won per month’, ‘from 2 million won to less than
4 million won per month’ and ‘more than 4 million won per month’.
Marital status was classified as ‘has spouse’ and ‘no spouse’. ‘No
spouse’ included not only single, but also separation, bereavement,
and divorce. Occupations were classified as white - collar, blue-collar,
sales, and unemployed. White-collar was consisted of manager,
Experts and related workers, and Office worker and Experts in
agriculture and forestry fishing, Functional Person and Related
Function Person were included in blue-collar. Service worker and
Salesperson were classified into sales.
2.3 Data analysis
All Data analyses were done using SAS 9.4. The results in Table 2
and Table 3 were produced by PROC SURVEYLOGISTIC and the
odds ratio and confidence intervals were adjusted for the covariates
in Table 1(eg. Age, gender, income level, education level, occupation,
living area(urbanity), marital status).
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3. Results
3.1 General characteristics of study population
Table 1 and Table 2 show general characteristics of study subjects.
Table 1 was stratified by year. the proportion of men increased
from 42.17% in 2013 to 43.03% in 2015 and the average age increased
from 49.66 to 51.48. In residential areas, the proportion of people
living in big cities has increased and decreased slightly, while the
proportion of people living in small cities and rural areas has
remained unchanged, and has increased or decreased. Income level
was the highest in all three years with more than 4 million won, and
the education level was the highest under the high school. In the
case of occupation, unemployed was the most and the sales was
lowest for the three year. The percentage of married people increased
from 70.99% (2013) to 72.43% (2014) and decreased to 69.65% (2015).
The proportion of chronic diseases was highest in each year, and the
proportion of diabetes, hypertension, and dyslipidemia increased with
time.
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N(%) 2013 2014 2015
Study population(N) 5274 4901 4952
Gender Male(%) 2224(42.17) 2029(41.40) 2131(43.03)
Mean age y(SD) 49.66(16.52) 50.95(16.74) 51.48(16.71)
Location Big city 2432(46.11) 2306(47.05) 2248(45.40)
Midium-
size city 1917(36.35) 1779(36.30) 1879(37.94)
Rural area 925(17.54) 816(16.65) 825(16.66)
Income < 200 1674(31.74) 1632(33.30) 1572(31.74)
200-399 1718(32.57) 1512(30.85) 1398(28.23)
400 ≤ 1882(35.68) 1757(35.85) 1982(40.02)
Educational
level
< High school 1785(33.85) 1701(34.71) 1690(34.13)
High school 1851(35.10) 1618(33.01) 1669(33.70)
College ≤ 1638(31.06) 1582(32.28) 1593(32.17)
Occupation White-collar 1136(21.54) 1094(22.32) 1119(22.60)
Blue-collar 1217(23.08) 1154(23.55) 1189(24.01)
Sales 703(13.33) 604(12.32) 615(12.42)
None 2218(42.06) 2049(41.81) 2029(40.97)
Marrital




Yes(%) 475(9.01) 424(8.65) 457(9.23)
Hypertension,
Yes(%) 1116(21.16) 1096(22.36) 1259(25.42)
Dyslipidemia,
Yes(%) 705(13.37) 681(13.90) 827(16.70)
Table 1 General characteristics of the study subjects stratified by year.
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Table 2 shows the general characteristics according to gender. A
total of 6384 males, 8743 females and 1.37 times more females. The
average age of male and female was 50.69 years and 50.66 years
respectively. In the residential areas, both genderes had the largest
number of metropolitan areas and the smallest number of rural areas.
Income level was the highest among men and women over 4 million
won, but the lowest among men was less than 2 million won, while
the lowest among women was less than 2 million won and less than
4 million won. The education level was the highest in male high
school graduates but the highest in female high school graduates. In
the occupation, there was a difference between male and female,
while blue collar was the most frequent male and sales was the least,
while female was the most unemployed. Hypertensive ratios were the
highest in both men and women in the case of chronic diseases, and
in males and females in diabetes mellitus.
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N(%) Male Female Total
Study population 6384 8743 15127
Mean age y(SD) 50.69(16.82) 50.66(16.56) 50.67(16.67)
Location Big city 2900(45.43) 4086(46.73) 6986(46.18)
Midium-
size city 2346(36.75) 3229(36.93) 5575(36.85)
Rural area 1138(17.83) 1428(16.33) 2566(16.96)
Income < 200 1935(30.31) 2943(33.66) 4878(32.25)
200-399 2018(31.61) 2610(29.85) 4628(30.59)






High school 2349(36.80) 2789(31.90) 5138(33.97)
College ≤ 2260(35.40) 2553(29.20) 4813(31.82)
Occupation White-collar 1716(26.88) 1633(18.68) 3349(22.14)
Blue-collar 2172(34.02) 1388(15.88) 3560(23.53)
Sales 696(10.90) 1226(14.02) 1922(12.71)
None 1800(28.20) 4496(51.42) 6296(41.62)
Marrital
status




Yes(%) 654(10.24) 702(8.03) 1356(8.96)
Hypertension,
Yes(%) 1497(23.45) 1974(22.58) 3471(22.95)
Dyslipidemia,
Yes(%) 756(11.84) 1457(16.66) 2213(14.63)
Table 2 General characteristics of the study subjects stratified by Gender
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3.2 General characteristics of nutrition label users
General characteristic distribution of participants who use nutrition
label among patients with chronic disease is demonstrated in Table 3.
The percentage of female using nutrition labels was more than twice
than that of male, and the highest percentage of people living was in
big cities. By age, the older the age, the higher the rate of using the
nutrition label. The higher the income level, the higher the education
level, the higher the rate of using the nutrition label.
Marital status was twice as high among married people who use
nutrition labeling compared to unmarried people. In chronic diseases,
hypertension and dyslipidemia were weighted by about 1.8%, but
diabetes was 0.78%.
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N weighted N weighted %
Gender Male 759 7506531 7.00
Female 2345 16280393 15.19
Location Big city 1472 11543034 10.77
Midium-
size city 1213 9300865 8.68
Rural area 419 2943025 2.75
Age 19-39 1437 12685522 11.83
40-59 1331 9587371 8.94
60+ 336 1514031 1.41
Income < 200 524 3739809 3.49
200-399 1060 8244198 7.69
400 ≤ 1520 11802917 11.01
Educational
level
< High school 317 1843930 1.72
High school 1252 9811910 9.15
College ≤ 1535 12131084 11.31
Occupation White-collar 953 7730165 7.21
Blue-collar 408 3227577 3.01
Sales 445 3369051 3.14
None 1298 9460130 8.83
Marrital
status
Yes 2239 15850080 14.79
No 865 7936844 7.40
Chronic
disease
Diabetes 135 839602 0.78
Hypertension 321 1936815 1.81
Dyslipidemia 325 1950401 1.82
Table 3 Weighted frequency of using nutrition label by general
characteristics
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Table 4 shows the general characteristics of people who answered
that they use nutrition labeling among patients with chronic illness.
In the case of any disease, gender, age, residence area, occupation
showed significant results. The number of men with at least one
chronic disease was 175, and among women, 388 had more than one
chronic disease, and the proportion of females was higher. For
diabetes, 55 was men and 80 was women while 112 and 209, and 77
and 248 for hypertension and dyslipidemia, respectively. For age, the
most common age group was 40-59 with 5730, the aged 19-39 was
4349 and those who were 60 years old or older was 5048. In the case
of any disease and hypertension, the highest rate was 40-59 years,
and the proportion of diabetes was 40-59 years and over 60 years
old. In the case of dyslipidemia, the highest rate was over 60 years.
Looking at the residential areas, 6986 people live in metropolitan
areas, 5575 people live in small and medium cities, and 2566 live in
rural areas. The proportion of each disease was the highest in the
metropolitan area. In the occupation, there were 6296 unemployed,
3560 blue collar workers, and 3349 white collar workers. The rate of


































<.000140-59 5730 301(53.46) 60(44.44) 163(50.78) 183(7.69)
60 ≤ 5048 215(38.19) 60(44.44) 147(45.79) 117(56.31)
Location










5575 201(35.70) 51(37.78) 118(36.76) 111(34.15)
Rural












-collar 3560 117(20.78) 32(23.70) 77(23.99) 62(19.08)
Sales 1922 83(14.74) 17(12.59) 44(13.71) 47(14.46)
None 6296 251(44.58) 59(43.70) 140(43.61) 153(47.08)
Table 4 General characteristic distribution of participants who use nutrition label among patients with chronic
disease
* Any disease mean the patients who has at least one disease among diabetes, hypertension or dyslipidemia
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Figure 4 proportion of subject’s interested nutrition information 
among patients with chronic diseases
3.3 Interested nutrition information in nutrition labelling
among patients with chronic disease
Figure 4 shows proportion of subject’s interested nutrients by
chronic diseases. Proportion of subjects who selected Energy was
highest for diabetes, and fat was the highest for other diseases.
From Tables 5 to 11 are analyzes of the nutrients of interest in
nutrition labelling..
Table 5 shows the frequency of applying the weights of people
who answered that they use nutrition labeling among patients with
chronic illnesses. The most common nutrient was kcal for those who
had at least one disease. Each rate is the percentage of people who
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have the disease and who have chosen the nutrient of interest as the
target nutrient. That is, each ratio is calculated for a total of 15,127
people, so the value is small.
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　 　 Any disease Diabetes Hypertension Dyslipidemia







Total(overall) Yes 563 3.72 0.15 135 0.89 0.08 321 2.12 0.12 325 2.15 0.12
(N=3104) No 2541 16.80 0.30 2969 19.63 0.32 2783 18.40 0.32 2779 18.37 0.31
Energy Yes 164 1.08 0.08 45 0.30 0.04 85 0.56 0.06 90 0.60 0.06
(N=1228) No 1064 7.03 0.21 1183 7.82 0.22 1143 7.56 0.21 1138 7.52 0.21
Carbohydrate Yes 75 0.50 0.06 43 0.28 0.04 34 0.22 0.04 42 0.28 0.04
(N=262) No 187 1.24 0.09 219 1.45 0.10 228 1.51 0.10 220 1.45 0.10
Protein Yes 43 0.28 0.04 4 0.03 0.01 27 0.18 0.03 25 0.17 0.03
(N=184) No 141 0.93 0.08 180 1.19 0.09 157 1.04 0.08 159 1.05 0.08
Fat Yes 199 1.32 0.09 28 0.19 0.03 116 0.77 0.07 130 0.86 0.08
(N=928) No 729 4.82 0.17 900 5.95 0.19 812 5.37 0.18 798 5.28 0.18
Sodium Yes 76 0.50 0.06 13 0.09 0.02 53 0.35 0.05 36 0.24 0.04
(N=464) No 388 2.57 0.13 451 2.98 0.14 411 2.72 0.13 428 2.83 0.13
Table 5 Weighted frequency of nutrients used in the nutrition label among patients with chronic disease
* Any disease mean the patients who has at least one disease among diabetes, hypertension or dyslipidemia
* N which is under the nutrient means the total number of subjects who answered that nutrition among all participants.
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Any disease Diabetes Hypertension Dyslipidemia
OR 95% CL OR 95% CL OR 95% CL OR 95% CL
Total(overall) 2.42 2.18 2.68 2.56 2.10 3.13 3.06 2.68 3.49 1.58 1.39 1.80 
Energy 3.35 2.81 3.99 2.90 2.12 3.96 4.49 3.53 5.72 2.31 1.82 2.93 
Carbohydrate 1.10 0.84 1.43 0.47 0.34 0.65 1.89 1.30 2.75 0.83 0.59 1.18 
Protein 1.61 1.13 2.30 5.87 2.07 16.68 1.88 1.22 2.91 1.16 0.74 1.80 
Fat 1.70 1.45 2.00 3.47 2.31 5.21 2.14 1.75 2.62 1.07 0.88 1.30 
Sodium 2.27 1.75 2.95 3.41 1.91 6.08 2.25 1.65 3.05 1.89 1.31 2.74 
Table 6 Association between nutrients used in the nutrition label among patients with chronic disease compared to
people who don’t have the disease(not adjusted)
* Any disease mean the patients who has at least one disease among diabetes, hypertension or dyslipidemia
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Any disease Diabetes Hypertension Dyslipidemia
AOR 95% CL AOR 95% CL AOR 95% CL AOR 95% CL
Total(overall) 1.11 0.98 1.26 1.03 0.83 1.28 1.26 1.09 1.46 0.98 0.80 1.18
Energy 0.98 0.80 1.18 1.21 0.86 1.68 0.80 0.61 1.06 1.05 0.81 1.34
Carbohydrate 2.18 1.57 3.04 5.33 3.52 8.05 1.07 0.69 1.65 2.04 1.39 2.99
Protein 0.94 0.62 1.42 0.23 0.08 0.66 0.79 0.47 1.31 1.24 0.79 1.94
Fat 1.06 0.87 1.29 0.52 0.34 0.78 0.88 0.70 1.10 1.37 1.09 1.71
Sodium 1.06 0.78 1.44 0.67 0.37 1.22 1.21 0.83 1.77 0.96 0.65 1.42
Table 7 Association between nutrients used in the nutrition label among patients with chronic disease compared to
people who don’t have the disease(adjusted)
* Any disease mean the patients who has at least one disease among diabetes, hypertension or dyslipidemia
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Table 6 demonstrates the association between nutrients used in the
nutrition label among patients with chronic disease compared to
people who don’t have the disease. For diabetes patients, all of the
odds ratio values were significant. The value of kcal and fat
information of hypertension patients and carbohydrate information of
dyslipidemia patients were not significant, while other infromation
were significant. The OR value of people with diseases compared to
those without disease was the highest in carbohydrate of 0.91 for any
disease, those who have at least one chronic disease among diabetes,
hypertension, and dyslipidemia, but not significant. In the case of
hypertension, the highest OR value was kcal (1.20) but this was also
not significant and the OR value of sodium in response to the
nutrients of interest was 0.29 The OR value of dyslipidemia patients
who responded to fat as a nutrient of interest was 0.45 and the
highest OR value was carbohydrate (0.94) but not significant.
Table 7 shows the odds ratio values adjusted for age, gender,
living area, educational status, occupation, income level, and marriage
status. In relation to overall nutrition label information and disease,
people with illness read more nutrition labels, but only hypertension
was significant. In the case of dyslipidemia, different results (OR:
0.98, CI: 0.80-1.18) was obtained.
If you look at the relationship between nutrient information of interest
and disease, people with any illness picked carbohydrate information,
while diabetics chose carbohydrate information the most. Hypertensive
patients chose sodium information as a nutrient of interest and
carbohydrates in the case of dyslipidemia. Patients with dyslipidemia










OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Location Big city 1.10 0.95 1.28 1.10 0.95 1.28 1.10 0.94 1.27 0.98 0.78 1.23
Midium-
size city 1.15 1.00 1.34 1.15 1.00 1.34 1.15 1.00 1.34 1.18 0.94 1.48
Rural area REF REF REF REF
Age 19-39 2.96 2.45 3.59 2.82 2.35 3.38 2.99 2.49 3.59 5.01 3.61 6.95
40-59 2.25 1.89 2.68 2.18 1.83 2.59 2.27 1.91 2.69 3.94 2.88 5.39
60 ≤ REF REF REF REF
Gender Male REF REF REF REF
Female 3.05 2.73 3.40 3.04 2.72 3.38 3.03 2.72 3.38 2.93 2.53 3.39
Income < 200 REF REF REF REF
200-399 1.22 1.06 1.39 1.22 1.06 1.39 1.22 1.06 1.39 1.22 0.99 1.51
400 ≤ 1.26 1.08 1.46 1.25 1.08 1.45 1.25 1.08 1.45 1.31 1.06 1.61
Table 8 Association between using nutrition label among patients with at least one chronic disease
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OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Occupation None 1.25 1.09 1.44 1.25 1.09 1.44 1.25 1.09 1.44 1.23 1.01 1.51
Blue-collar REF REF REF REF
Sales 1.15 0.99 1.35 1.15 0.99 1.35 1.15 0.99 1.35 1.30 1.03 1.66
White collar 1.09 0.93 1.28 1.09 0.93 1.28 1.09 0.93 1.28 1.09 0.87 1.38
Education
level < High shool REF REF REF REF
High shool 3.42 2.87 4.07 3.38 2.83 4.02 3.41 2.87 4.06 3.63 2.70 4.87
college ≤ 4.81 3.94 5.89 4.75 3.89 5.81 4.81 3.94 5.88 4.78 3.48 6.56
Marrital
status Yes 1.12 1.00 1.26 1.12 1.00 1.25 1.12 1.00 1.25 0.63 0.53 0.74
No REF REF REF REF
Total
(overall)
Yes 1.11 0.98 1.26 1.03 0.83 1.28 1.26 1.09 1.46 0.98 0.80 1.18
No REF REF REF REF
* Any disease mean the patients who has at least one disease among diabetes, hypertension or dyslipidemia
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Table 8 shows the association between using nutrition label among
patients with at least one chronic disease. The younger the age, the
higher the rate of using nutrition labeling and women were more
likely to use nutrition labeling than men. Similarly, the higher the
level of education, the higher the use of nutrition labeling. The
results of age, gender and educational level were all significant.
Compared to those who did not use nutrition labeling, those who
used it were 1.11 times higher but it was not significant. The
number of people who used it compared to those who did not use
nutrition labeling was 1.03 times higher among diabetic patients and
0.98 times higher among patients with dyslipidemia, but these were
also not significant. However, in hypertension patients, the use of
nutrition labeling was significant (OR: 1.26, CI: 1.09-1.46).
From Table 9 to Table 12 demonstrate association between
nutrients used in the nutrition label among chronic disease patients.
Table 9 is the result of association between interest nutrients and
any chronic disease patients. Almost all the factors of age, gender,
educational level, marrital status were significant. But the presence of
chronic disease was not significant except carbohydrate(OR: 2.18,
CI:1.57-3.04). People aged 19-29 years compared to those aged 60 and
over selected kcal five times higher, and other nutrients tend to be
more than twice as likely. In terms of gender, the ratio of female to
all nutrients except protein(OR:0.93, CI:0.67-1.28) were about twice
than that of male. The income level of all the nutrients in the range
of 2.00-3.99 milion won was higher than that of the ones of less than
2 milion won. However, there were no significant differences in the
results except kcal(OR:1.31, CI:1.06-1.61) and fat(OR:1.28, CI:1.01-1.63)
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of over 4 million won. In terms of education level, all nutrients
showed a significant difference in OR of over 1, compared to 'under
graduation of high school', but the protein(OR:1.42, CI:0.84-2.40)
selection in college graduates was not significant.
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Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Location Big city 0.98 0.78 1.23 1.44 0.94 2.19 1.09 0.69 1.72 1.09 0.89 1.34 1.05 0.75 1.48
Midium-size
city 1.18 0.94 1.48 1.36 0.88 2.10 0.99 0.61 1.59 1.03 0.84 1.28 1.02 0.72 1.45
Rural area REF REF REF REF REF
Age 19-39 5.01 3.61 6.95 2.96 1.75 5.03 1.97 1.08 3.60 1.31 0.98 1.76 2.65 1.66 4.24
40-59 3.94 2.88 5.39 1.80 1.11 2.89 1.14 0.69 1.89 1.66 1.29 2.15 1.70 1.09 2.66
60 ≤ REF REF REF REF REF
Gender Male REF REF REF REF REF
Female 2.93 2.53 3.39 1.79 1.32 2.43 0.93 0.67 1.28 3.00 2.50 3.61 2.15 1.70 2.71
Income < 200 REF REF REF REF REF
200-399 1.22 0.99 1.51 1.22 0.80 1.86 1.05 0.67 1.65 1.18 0.95 1.46 1.09 0.80 1.49
400 ≤ 1.31 1.06 1.61 1.19 0.76 1.87 1.03 0.65 1.62 1.28 1.01 1.63 0.92 0.66 1.29
Table 9 Association between nutrients used in the nutrition label among patients with at least one chronic
disease
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Table 9 Association between nutrients used in the nutrition label among patients with at least one chronic
disease (continued)
Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Occupation None 1.23 1.01 1.51 1.40 0.90 2.20 0.85 0.56 1.28 1.04 0.83 1.31 1.99 1.35 2.95
REFBlue-collar REF REF REF REF
2.00 1.33 3.00Sales 1.30 1.03 1.66 0.81 0.46 1.43 0.82 0.50 1.35 0.87 0.66 1.16
1.78 1.19 2.65White collar 1.09 0.87 1.38 1.19 0.73 1.93 0.80 0.50 1.29 0.98 0.76 1.26
REFEducation
level
< High school REF REF REF REF
2.90 1.89 4.45High school 3.63 2.70 4.87 2.73 1.69 4.42 1.98 1.21 3.24 2.78 2.13 3.63
4.43 2.84 6.92College ≤ 4.78 3.48 6.56 3.17 1.86 5.40 1.42 0.84 2.40 3.58 2.62 4.89
2.06 1.58 2.70Marrital
status
Yes 0.63 0.53 0.74 1.46 1.06 2.01 1.45 1.02 2.05 1.36 1.13 1.63
REFNo REF REF REF REF
1.06 0.78 1.44Chronic
disease Yes 0.98 0.80 1.18 2.18 1.57 3.04 0.94 0.62 1.42 1.06 0.87 1.29
REFNo REF REF REF REF
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Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Location Big city 0.98 0.78 1.24 1.45 0.95 2.21 1.09 0.69 1.72 1.09 0.89 1.34 1.05 0.75 1.47
Midium-size
city 1.18 0.94 1.48 1.35 0.87 2.08 0.99 0.62 1.59 1.04 0.84 1.28 1.02 0.72 1.45
Rural area REF REF REF REF REF
Age 19-39 5.24 3.78 7.28 3.08 1.81 5.23 1.77 1.04 3.01 1.17 0.89 1.55 2.44 1.59 3.73
40-59 4.08 2.98 5.59 1.94 1.19 3.17 1.04 0.65 1.68 1.53 1.19 1.96 1.60 1.05 2.42
60 ≤ REF REF REF REF REF
Gender Male REF REF REF REF REF
Female 2.94 2.55 3.40 1.87 1.38 2.53 0.91 0.66 1.25 2.95 2.45 3.54 2.12 1.68 2.68
Income < 200 REF REF REF REF REF
200-399 1.22 0.99 1.51 1.25 0.82 1.91 1.05 0.67 1.64 1.17 0.94 1.46 1.09 0.80 1.48
400 ≤ 1.31 1.06 1.62 1.23 0.78 1.94 1.02 0.65 1.60 1.27 1.00 1.61 0.92 0.65 1.28
Table 10 Association between nutrients used in the nutrition label among diabetes patients compared to people
who don’t have diabetes
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Table 10 Association between nutrients used in the nutrition label among diabetes patients compared to people
who don’t have diabetes(continued)
Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Occupati
on None 1.23 1.01 1.51 1.33 0.85 2.09 0.87 0.58 1.30 1.06 0.85 1.33 2.01 1.36 2.97
Blue-collar REF REF REF REF REF
Sales 1.30 1.03 1.65 0.78 0.44 1.37 0.83 0.51 1.36 0.88 0.66 1.17 2.00 1.33 3.01
White collar 1.09 0.87 1.37 1.13 0.70 1.84 0.81 0.50 1.30 0.98 0.76 1.27 1.79 1.20 2.66
Educatio
n level < High school REF REF REF REF REF
High school 3.66 2.73 4.91 2.74 1.68 4.48 1.96 1.19 3.22 2.72 2.08 3.55 2.85 1.85 4.40
College ≤ 4.83 3.52 6.61 3.19 1.84 5.52 1.39 0.82 2.37 3.48 2.55 4.74 4.34 2.77 6.81
Marrital
status
Yes 0.63 0.53 0.74 1.47 1.06 2.04 1.44 1.02 2.05 1.35 1.13 1.63 2.06 1.57 2.70
No REF REF REF REF REF
Diabetes Yes 1.21 0.86 1.68 5.33 3.52 8.05 0.23 0.08 0.66 0.52 0.34 0.78 0.67 0.37 1.22
No REF REF REF REF REF
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Table 10 is about the association between interest nutrients and
diabetes patients. Almost all the factors of age, gender, educational
level, marrital status were significant. Whether diabetes was
significant for carbohydrate(OR:5.33 ,CI:3.52-8.05), protein(OR:0.23
,CI:0.0.8-0.66) and fat(OR:0.52 ,CI:0.34-0.78). This result seems to
have resulted in an OR value of less than 1, since the item asking
for the nutrients of interest does not allow duplicate responses. In
this table, it was found that the older, the higher the income, the
higher the educational level, the more the nutrients were picked.
Interestingly, in the occupation, the unemployed were more likely to
checked nutrients, with a significant difference in kcal (OR: 1.23,
1.01-1.51) and Sodium (OR: 2.01, CI: 1.36-2.97).
Table 11 is about the association between interest nutrients and
hypertension patients. This table also shows the same tendency in
age, income, and education level. Almost all the factors of gender,
educational level, marrital status were significant. But whether
hypertension was not significant for all nutrients. Although not
significant, the highest value was Sodium(OR:1.21, CI:0.83-1.77).
Table 12 is about the association between interest nutrients and
dyslipidemia patients. Most of the factors of age, gender, educational
level, marrital status were significant. In the case of age, for people
aged 20-39 years, the Odds ratio of all nutrients except for fat was
two times higher than that of those aged 60 years or older. Marrital
status showed significant differences in all nutrients, Odds ratio of
nutrients except kcal(OR:1.05, CI:0.53-0.74) of people with spouse
were above 1 compared to those without spouses. Whether
dyslipidemia was significant for carbohydrate(OR:2.04, CI:1.39-2.99)
and fat(OR:1.37, CI:1.09-1.71).
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Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Location Big city 0.98 0.78 1.24 1.44 0.94 2.20 1.09 0.69 1.72 1.09 0.89 1.34 1.05 0.75 1.48
Midium-
size city
1.18 0.94 1.48 1.36 0.88 2.10 0.99 0.61 1.59 1.04 0.84 1.28 1.02 0.72 1.45
Rural area REF REF REF REF REF
Age 19-39 4.66 3.34 6.50 1.93 1.14 3.24 1.86 1.01 3.41 1.21 0.92 1.60 2.79 1.73 4.49
40-59 3.73 2.73 5.12 1.38 0.84 2.28 1.09 0.65 1.83 1.57 1.23 2.02 1.77 1.12 2.79
60 ≤ REF REF REF REF REF
Gender Male REF REF REF REF REF
Female 2.91 2.51 3.36 1.72 1.27 2.34 0.92 0.67 1.27 2.97 2.47 3.58 2.16 1.71 2.74
Income < 200 REF REF REF REF REF
200-399 1.22 0.99 1.51 1.23 0.80 1.87 1.05 0.67 1.64 1.18 0.95 1.46 1.09 0.80 1.49
400 ≤ 1.30 1.06 1.61 1.17 0.74 1.84 1.02 0.65 1.61 1.28 1.00 1.62 0.92 0.66 1.30
Table 11 Association between nutrients used in the nutrition label among hypertension patients compared to
people who don’t have hypertension
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Table 11 Association between nutrients used in the nutrition label among hypertension patients compared
to people who don’t have hypertension(continued)
Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Occupation None 1.24 1.01 1.51 1.41 0.90 2.21 0.85 0.57 1.28 1.05 0.84 1.31 1.99 1.34 2.94
Blue-collar REF REF REF REF REF
Sales 1.30 1.03 1.65 0.80 0.46 1.42 0.82 0.50 1.35 0.87 0.66 1.17 2.00 1.33 3.00
White collar 1.09 0.87 1.37 1.17 0.72 1.90 0.80 0.50 1.29 0.98 0.76 1.26 1.78 1.19 2.65
Education
level
< High school REF REF REF REF REF
High school 3.56 2.65 4.78 2.51 1.54 4.10 1.96 1.20 3.20 2.73 2.09 3.56 2.94 1.90 4.53
College ≤ 4.68 3.41 6.42 2.87 1.67 4.92 1.40 0.83 2.36 3.49 2.56 4.78 4.50 2.87 7.05
Marrital
status
Yes 0.63 0.53 0.74 1.46 1.06 2.02 1.45 1.02 2.05 1.35 1.13 1.63 2.06 1.58 2.70
No REF REF REF REF REF
Hypertension Yes 0.80 0.61 1.06 1.07 0.69 1.65 0.79 0.47 1.31 0.88 0.70 1.10 1.21 0.83 1.77
No REF REF REF REF REF
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Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Location Big city 0.98 0.78 1.24 1.43 0.94 2.18 1.08 0.69 1.71 1.09 0.89 1.34 1.05 0.75 1.48
Midium-
size city
1.18 0.94 1.48 1.36 0.88 2.10 0.98 0.61 1.58 1.04 0.84 1.28 1.02 0.71 1.45
Rural area REF REF REF REF REF
Age 19-39 5.14 3.71 7.12 2.37 1.43 3.93 2.15 1.25 3.69 1.39 1.05 1.86 2.55 1.64 3.97
40-59 4.01 2.94 5.48 1.57 0.98 2.52 1.20 0.74 1.93 1.73 1.34 2.22 1.66 1.08 2.55
60 ≤ REF REF REF REF REF
Gender Male REF REF REF REF REF
Female 2.93 2.53 3.39 1.70 1.25 2.30 0.92 0.67 1.27 2.98 2.48 3.58 2.14 1.69 2.71
Income < 200 REF REF REF REF REF
200-399 1.22 0.99 1.51 1.22 0.80 1.85 1.05 0.67 1.65 1.17 0.94 1.46 1.09 0.80 1.49
400 ≤ 1.31 1.06 1.61 1.16 0.74 1.82 1.03 0.65 1.62 1.28 1.01 1.62 0.92 0.66 1.29
Table 12 Association between nutrients used in the nutrition label among dyslipidemia patients compared to people
who don’t have dyslipidemia
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Table 12 Association between nutrients used in the nutrition label among dyslipidemia patients compared to
people who don’t have dyslipidemia(continued)
Energy Carbohydrate Protein Fat Sodium
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Occupation None 1.23 1.01 1.51 1.41 0.90 2.22 0.85 0.56 1.27 1.04 0.83 1.31 1.99 1.35 2.95
Blue-collar REF REF REF REF REF
Sales 1.30 1.03 1.66 0.81 0.46 1.42 0.82 0.50 1.35 0.88 0.66 1.17 2.00 1.33 3.00
White collar 1.10 0.87 1.38 1.18 0.72 1.91 0.80 0.50 1.29 0.98 0.76 1.26 1.78 1.19 2.65
Education
level
< High school REF REF REF REF REF
High school 3.65 2.72 4.89 2.58 1.59 4.17 2.01 1.23 3.28 2.80 2.15 3.65 2.88 1.87 4.42
College ≤ 4.81 3.51 6.59 2.97 1.75 5.06 1.43 0.85 2.43 3.61 2.65 4.92 4.39 2.81 6.86
Marrital
status
Yes 0.63 0.53 0.74 1.46 1.06 2.01 1.45 1.02 2.05 1.36 1.13 1.63 2.06 1.58 2.70
No REF REF REF REF REF
Dyslipidemia Yes 1.05 0.81 1.34 2.04 1.39 2.99 1.24 0.79 1.94 1.37 1.09 1.71 0.96 0.65 1.42
No REF REF REF REF REF
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4. DISCUSSION AND CONCLUSION
4.1 Result summary
The percentage of people using nutrition labels was more than
twice that of men and the highest percentage of people living in big
cities. By age, the older the age, the higher the rate of using the
nutrition label. The higher the income level, the higher the education
level, the higher the rate of using the nutrition label. Marital status
was twice as high among married people who use nutrition labeling
compared to unmarried people.
As for patient who has at least one disease among diabetes,
hypertension, and dyslipidemia, the proportion of females were higher
than males and proportion of younger age(19-39) was not large.
About half of the patients lived in big city and unemployed people
showed higher rates than other occupations.
The nutrients that people see the most among nutrition labels were
calories. The following results were obtained in relation to the
relationship between nutrients and chronic disease patients. For
patients who has at least one of three diseases, they checked
carbohydrate information most(OR:2.183) and it was significant. Both
diabetes patients and dyslipidemia patients checked carbohydrate
most(OR:5.326, OR:2.037, respectively) and they were significant, too.




Individuals with type 2 diabetes, hypertension, hyperlipidemia, or a
combination of these three diseases read more food labels than
patients without this disease. (robert e). This study also found that
people with the disease use more nutrition labels than people who do
not have the disease. Although hypertension only showed a
significant value. But, unlike the results of the existing literature, in
dyslipidemia, the use of nutrition labeling was rather less, although
this was also not significant.
Before adjusting for other variables in the relationship between
nutrition label use and disease, the opposite result was found, which
was the effect of age and education level. The higher the age, the
higher the probability of having a disease, while the lower the
probability of using nutrition labeling. The level of education was also
related to the use of disease and nutrition labeling, and the level of
education was also related to age. Therefore, when adjusted for age
and education, the relationship between nutrition label use and disease
is the same as in previous studies. In addition, gender, income level,
occupation, and marital status also influence the use of nutrition
labeling.
In this study, an analysis of the nutrients of interest which was
not analyzed in the previous studies was added. All the diabetic
group, the hypertensive group, the dyslipidemic group, and the group
with at least one of these diseases had an OR value greater than 1,
confirming more carbohydrate information than the group without the
disease. However, there was no significant difference in hypertension
group and significant difference in other groups. In addition, the OR
value of the any disease group's fat and sodium information, diabetic
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Figure 5 Factors Affecting Disease and Using Nutrition Label
group’s kcal information, hypertensive patients group’s sodium
information was greater than 1, but not significant. In the
dyslipidemia patient group, all of the nutrients except Sodium were
more selected than the non-patient group, but only fat was the
significant result except the above-mentioned carbohydrates.
Although it is desirable to use labels and know nutritional
information before being diagnosed with chronic diseases, it is
possible to reverse disease symptoms according to lifestyle changes
such as adopting healthy eating habits. (Shintani TT / Ornish D).
Thus, providing information about the use of nutrition labels and
information about major national campaigns, such as salt reduction
campain, can help people encourage the adoption of healthy eating
regimens.
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4.3 Strengths and Limitations
  This study is meaningful in that it is a study on patients with
chronic diseases rather than healthy people, and it is a study that
investigates not only whether to use nutrition labeling but also which
nutrients are mainly used. Despite the fact that nutrition labeling
information contains a lot of information, there is little research on
what kind of information is used, and the results of this study will
be beneficial to patients with chronic diseases who need to know
nutrition information in particular.
This study has a few limitations. First, as KNHANES data is
cross-sectional, this study could not prove the causality. One may be
using food labels and knowing nutritional information before he/she is
diagnosed with a chronic disease. And we do not know whether
participants use nutrition labels and know better about diet
recommendations as an answer to diagnosis. Second, the data were
from self-reported questionnaire so that there can be information bias,
and there may can be random and systematic biases (Armstrong
BK), too. Third, participants can not be determined whether they are
using labels only for certain foods and / or comparing labels for
other foods. Forth, we also do not know where these participants are
advised to use nutritional information and recommendations. People
with lower levels of education tend to obtain and rely on physicians,
television, and neighbors for nutrition information than those with
higher education levels. (McKay DL2006) In order to determine the
target of education, it is necessary to investigate what path the
patients get nutrition information through the follow-up study. Lastly,
for the nutrient of interest, multiple responses were not possible so
equivalent comparison between nutrients wasn't possible. Further
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analysis and research will need to be added.
4.4 Conclusion
Nutrition labeling regulations are also related to the manufacturer's
ability to improve the nutritional content of foods. For example, in
Canada, the trans fat content of pre-packaged products decreased
after trans fat in 2005 was a mandatory indication for nutrition
labeling. (Health Canada. 'Trans Fat Monitoring Program:
Highlights.) So results of this study will also provide useful
information to policy makers planning nutrition information campaigns
and ultimately, change the food industry.
In previous study, the most preferred form of nutrition labeling was
the figure and graph format(Lee, 2004). As the chronic disease
patients are elderly, it is necessary to study the development of
nutrition labeling method which is more readable and easy to
understand using various color, bigger letters or specific mark.
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연구배경 및 목적: 식습관과 식이 섭취 패턴은 생활수준 향상과 핵가족
증가, 여성의 사회적 참여 증가로 인한 가사노동시간 단축 등의 다양한
사회문화적 요소로 인해 변화하고 있다. 이러한 현상은 가공식품 및 동
물성 식품의 섭취를 증가시키고 다양한 만성질환을 유발하며 건강에 위
협을 가하게 된다. 당뇨병, 고혈압, 비만 및 암 등의 만성질환이 전 세계
적으로 증가하는 추세이며, 이러한 만성질환 환자들은 건강한 식이 섭취
를 위해 식품정보를 알 필요가 있다. 포장식품에 있어서 정보를 가장 알
기 쉬운 방법이 바로 영양표시이며, 영양표시는 건강정보이해능력의 한
가지 방법으로서 궁극적으로 건강비용절감 효과를 가져 올 수 있는 방법
이다. 따라서 본 연구를 통해 만성질환 환자들의 영양표시 이용에 미치
는 요인과 만성질환 환자들의 관심영양소를 파악하여 추후 정책 마련의
기초자료로 활용하고자 한다.
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연구방법: 이 연구는 국민건강영양조사 제 6기(2013-2015) 자료의 19세
이상 성인 15127명을 대상으로 하였다. 식습관과 관련된 만성질환인 당
뇨병, 고혈압, 이상지질혈증을 대상으로 하였으며 각 질환은 ‘의사에게
각 질환을 진단 받은 적이 있습니까?’라는 질문에 ‘예’라고 답한 것으로
하였다. 영양표시 이용 여부는 ‘가공식품을 사거나 고를 때 ’영양표시‘를
읽으십니까?’라는 질문에 ‘예’라고 답한 것으로 정의하였으며, 영양표시
비이용자는 영양표시를 읽지 않는다고 답한 사람과 영양표시를 모른다고
답한 사람을 합하였다. 영양표시 이용자들 중 ‘영양표시 항목에서 가장
관심 있게 보는 영양소는 무엇입니까?’라는 질문에 대한 응답으로 관심
영양소를 정의 하였다. 자료 분석은 가중치를 고려하여 로지스틱회귀분
석을 사용하였다.
연구결과: 남성보다 여성이, 나이가 어릴수록, 소득수준이 높을수록, 교
육수준이 높을수록 영양표시를 이용하는 비율이 높았다. 배우자가 있는
사람이 그렇지 않은 사람에 비해 영양표시를 이용하는 비율이 더 높았
다. 영양표시를 사용하지 않는 사람에 비해 사용하는 사람은 질환을 하
나라도 가지고 있는 사람들의 경우에 1.11배 높았으나, 유의하지 않았다.
당뇨환자들 중에서는 1.03배, 이상지질혈증 환자들 중에서는 0.98배 높았
으나 이들 또한 유의하지 않았다. 하지만 고혈압 환자의 경우에는 영양
표시를 사용하는 사람이 유의한 값을 보였다(OR:1.26, CI:1.09-1.46). 관
심영양소와 환자들과의 관계에서는 질환을 하나라도 가지고 있는 사람이
탄수화물을 가장 많이 선택했다.(OR:2.18, CI:1.57-3.04) 당뇨병 환자들은
탄수화물을 가장 많이 보는 것으로 나타났으며(OR"5.33, CI:3.52-8.05) 이
상지질혈증 환자들은 탄수화물(OR:2.04, CI:1.39-2.99)과 지방(OR:1.37,
CI:1.09-1.71)을 많이 보았다. 고혈압환자들은 나트륨을 많이 확인하는 것
으로 나타났으나(OR:1.21, CI:0.83-1.77) 유의하지 않았다.
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결론: 이 연구는 만성질환 환자들의 영양표시 이용과 관심영양소 분석을
통해 식이조절이 필요한 만성질환 환자들의 영양표시 이용 실태를 알아
보았다. 질환을 하나라도 가지고 있는 군, 당뇨병 군, 고혈압 군에서 영
양표시 이용을 더 많이 하는 것으로 나타났으나 고혈압을 제외하고는 유
의하지 않았다. 당뇨환자들의 경우에는 영양표시 중 관심 영양소를 탄수
화물을 선택한 경우가 유의하게 높게 나타났고, 이상지질혈증의 경우에
도 지방을 선택한 경우가 유의하게 높았으나, 고혈압의 경우에는 유의한
결과가 없었다. 이 결과는 만성질환 환자들을 대상으로 한 영양표시 교
육 및 정책의 기초자료로 사용될 수 있을 것이며, 노인의 비율이 높은
만성질환 환자들의 특성 상 보다 효과적인 영양표시 방법의 개발에도 도
움이 될 것이다.
주요어: 영양표시, 만성질환, 관심영양소
학번: 2016-24016
